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edges. 
60° angle. 

and the observer msy.both be considered as located at 
the center of the cele+ml s here C, because, owing to the 

identical; the background extension of a refracted ray 
w i l l  then pierce thesphere a t  the point where the ob- 
server sees the resultmg virtual image. 

The rational horizon EE will then be the intersection 
of the plane of the top face with the celestial sphere; let 
ZSMC be the plane of the vertical circle throu h. the 

extended, and ZS'b the plane of the vertical circle 
through the image; if SC be the incident ray making the 
angle ACE (measured by the arc h) with the given 
pnncipal plane, then the refracted. ra S'C must also 

angle PCiK varies from O0 to goo, h vanes from 0' to 
the angle ZCS (zenith distance of the sun); and from 
the laws of refraction and the known altitude of the 
sun the position of S' can be computed, by means of the 
chain of spherical triangles, for any assumed value of A. 

indefinitely eat rsdms o P the sphere, rays from sun to 
observer an 8 from sun to crystal may be considered as 

sun, ZAPC a princi al plane of the crystal inde I! nttely 

make the angle A with the princlpa T plane. As the 

THE GRAND JUNCTION HALO OF MARCH 3, 1906. 

In the MONTHLY WEATHER REVIEW for March, 1906 
(vol. 34, pp. 123-124), there is recorded an observation of 

90° angle. 

Fie. l.-Hdo(lobservedgt G r k d  Junction, Colo., March a, 1808, by a. H. Ferguson. 

Vertical : 
Mlnimum deviation.. .... 

Other deviations .......... 

the fi res, here reproduced as figure 1, leave no doubt 

"The second drawing shows a slight chan e, there being 

times of observation are not stated, and i t  is clear that 
the horizon is shown too low in the first figure in propor- 
tion to the scale of the halo, because the Parry arc., being 
produced by the same crystals as cause the upper tangent 
arc, meves indistinguishably with the latter at a com- 

In  the second figure, the 
Parry arc has disappeared, and an arc has become visible 
which is probably the sunward part of what Hastinga 
calls the "lower oblique arcs passing through the anthe- 
lion."--Ei7gar H. I+oo~wcI. 

but t 8" a t  the upper and lower Parry arcs were present 

a difference of about one hour between t E e two." The 

arativeb low solar altitude. 
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a at Grand Junction,. colO', On March 3j 1 however, 8. Faiwham, On the Theor of Lowitr's Arc, Pcoc. Tokyo Yathe- 
1006. The description given there 1s vary meager, but mati-physlcai OW., wr. 2, VOL ix, pp. 601$15, IBIS. 


